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(54) Information data recording method 



(57) A recording method o1 information data which 
can prevent illegal copy o1 information data of a multi- 
layer disc to a single-layer disc. A series of information 
data is divided into date blocks each having a predeter- 
mined data capacity, the data blocks are distributed and 

FIG . l 



recorded to different recording layers of a recording 
medium, and a jump instruction to designate a next 
reading destination is recorded in at least one of the 
tlata blocks. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field ol the Invention $ 

The present invention relates to a method of 
recording inlormation data to a recording medium. 

2. Description of Related Art '0 

As a type ot DVD (digital versatile disk) that is an 
optical recording medium, there is what is known as 
DVD-ROM (read only memory) which has recording 
surfaces in two layers on one disc. In a DVD-ROM, is 
movie software, computer data, or the like having a 
capacity on the maximum of 8.5 gigabytes is recorded 
and such a DVD-ROM is provided for the use of general 
user. 

Besides read-only type discs such as the DVD- so 
ROM, other types of DVD, i.e., DVD-R in which informa- 
- tion data can be written only once by a user, and DVD- 
RAM in which written information data can be rewritten 
are being put to practical use. 

In manufacturing a DVD recorder for recording ss 
information data on the DVD- RAM or the DVD-R. a 
method for preventing illegal copy of the contents of a 
DVD-ROM in which video software is recorded is 
desired. 

30 

SUMMARY AND OBJECTS OF THE INVENTION 

It is, therefore, an object of the invention to provide 
an information data recording method which can pre- 
vent illegal copy of information data recorded in a multi- ss 
layer disc. 

According to the invention, there is provided a 
recording method of recording a series of information 
data into a recording medium having a plurality of 
recording layers, comprising the steps ot: dividing the <o 
information data into data blocks each having a prede- 
termined data capacity, distributing and recording each 
data block into the different recording layers of the 
recording medium; and recording a jump instruction for 
designating a next reading destination into at least one <s 
of the data blocks. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing the construction of a so 
master recording apparatus for recording informa- 
tion to a recording disc on the basis of a recording 
method according to the invention; 
Fig. 2 is a diagram showing an example of an oper- 
ation flow for performing a data separating opera- ss 
tion; 

Figs. 3 A to 3C are diagrams showing an .example of 
information data and separated information data for 



first and second recording layers; 
Fig. 4 is a diagram showing jump destination 
addresses by jump instructions to JA 5 ; 
Fig. 5 is a diagram showing an example of a r ecord- 
ing format of a DVD-ROM; 

Figs. 6 and 7 are diagrams showing recording 
directions of recording layers in a parallel track sys- 
tem and an opposite track system; 
Fig. 8 is a flowchart showing a data separating 
operation which is performed when information 
data is recorded onto a recording disc by the oppo- 
site track system; 

Fig. 9 is a diagram showing jump destination 
addresses of the jump instructions JA n to JA 6 which 
are generated when information data is recorded 
onto the recording disc by the opposite track sys- 
tem; 

Fig. 10 is a diagram showing an example of a 
recording format of a DVD-ROM to which informa- 
tion data has been recorded by the opposite track 
system; 

Fig. 1 1 is a diagram showing another example of a 
recording format of a DVD-ROM to which informa- 
tion data has been recorded by the opposite track 
system; and 

Fig. 12 is a diagram showing another example of a 
recording format of the DVD-ROM to which informa- 
tion data has been recorded by the opposite track 
system. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 1 is a diagram showing a construction of a 
master recording apparatus for recording a pit train hav- 
ing information data such as video software or the like 
onto two glass mother discs (hereinafter, referred to as 
a first recording mother disc 20 and a second recording 
mother disc 21) for transferring the pit train to a DVD- 
ROM having recording surfaces of two layers on based 
on a recording method of the invention. 

In Fig. 1 , a data dividing circuit 10 first divides infor- 
mation data supplied so as to be recorded to the first 
recording mother disc 20 corresponding to a first 
recording layer of a DVD-ROM into data blocks each 
having a predetermined capacity and adds a jump 
instruction for jumping a reproducing head of a repro- 
ducing apparatus (DVD player) which is not shown to 
the end of each of the data blocks. In the jump instruc- 
tion, an address showing a jump destination of the 
reproducing head is also set. The data dividing circuit 
10 further divides the data block series to which the 
jump instructions were added as mentioned above into 
two groups of an odd number designated data block 
group and an even number designated data block 
group. The data dividing circuit 10 writes the odd 
number designated data block group as information 
data for the first recording fay er into a data memory n 
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tor recording the first layer and the even numbei desig- 
nated data block group as information data for the sec- 
ond recording layer into a data memory 12 for recording 
the second layer. 

Fig. 2 is a diagram showing an example of an oper- 
ation flow for performing the data separating operation 
as mentioned above. The operation flow is performed by 
a OPU (not shown) for controlling the data dividing -cii- 
<urt 10. 

In Fig. 2, first, the CPU stores a recording start 
address ADiO in the first recording layer ol the DVD- 
ROM and a recording start address AD20 in the second 
recording layer into registers U and L2 (not shown) buirt 
in the CPU. respectively (step S31). Subsequently, the 
CPU reads information data supplied to be recorded 
onto the recording mother disc 20 every data block of 
the predetermined capacity and stores it into a register 
Y (not shown) (step S32). The CPU discriminates 
whether EOF indicative of the end position of the infor- 
mation data exists in the fetched data block or not (step 
S33). When rt is determined in step S33 that the EOF 
does not exist, the CPU discriminates whether the data 
block fetched into the register Y is the odd number block 
or not (step S34). 

When it is determined that it is the odd number 
block in step S34. a flag "1 " indicative ol the odd number 
block is stored into a flag resistor F (not shown) (step 
S35). Subsequently, the CPU generates a jump instruc- 
tion JA to an address position (address position on the 
first recording layer) stored in the register Li (step S36). 
The CPU reads out the data block fetched into the reg- 
ister Y and stores the data block in which the jump 
instruction JA was added to the end into the data mem- 
ory 1 1 tor recording the first layer (step S37). The CPU 
overwrites and stores a new address obtained by add- 
ing a block data capacity B of one data block including 
the jump instruction JA to the address stored in the reg- 
ister Li into the register Li (step S38). After completion 
of step S38. the CPU returns to the execution of step 
S32. 

On the other hand, when rt is determined in step 
S34 that the data block fetched in the register Y is not 
the odd number block, the CPU stores a flag "0** indica- 
tive of the even number block into the flag register F 
(step S39). The CPU generates the jump instruction JA 
to an address position (address position on the second 
recording layer) stored in the register L2 (step S40). The 
CPU reads out the data block fetched in the register Y 
and stores the data block in which the jump instruction 
J A was added to the end into the data memory 12 for 
recording the second layer (step S41). Subsequently, 
the CPU overwrites and stores a new address obtained 
by adding the block data capacity B of one data block 
including the jump instruction JA to the address stored 
in the register L2 into the register L2 (step S42). After 
completion of step S42, the CPU returns to the execu- 
tion of step S32. 

When it is determined in step S33 that the EOF 



indicative of the end position of the information data 
exists in the data block stored in the register Y, the CPU 
discriminates whether the storage contents of the flag 
register T indicate the flag "1 " or not^step S43). When it 

£ is determined in step S43 that the storage contents of 
the flag register F indicate the flag "i\ the CPU stores 
the EOF indicative of the end position ol the information 
data into the data memory 1 1 tor recording the first layer 
(step S44). On the other hand, when it is determined in 

3f > step S43 that the storage contents of the flag register F 
do not show the flag "1". the CPU stores the -EOF indic- 
ative of the end position of the information data into the 
data memory 12 for recording the second layer (step 
S45). When either step S44 or S45 is finished, the CPU 

7£ exits the data separation flow and returns to the execu- 
tion of a main routine (not described). 

Fig. 3 is a diagram showing an -example of the sep- 
aration result of the information data executed by the 
operation flow. 

so That is, when an information data series as shown 
in Fig. 3A is supplied to the data dividing circuit 10, the 
data dividing circuit 1 0 divides the information data into 
data blocks D-i to D 6 each having a predetermined data 
capacity and sequentially fetches them on a data block 

25 unit basis. Subsequently, the data dividing circuit 10 
divides the data blocks to D 6 into odd number desig- 
nated data blocks D V D 3 . and O s and the even number 
designated data blocks O s . D 4 . and D t . The data divid- 
ing circuit 10 adds jump instructions JA 1( JA 3 , and JA 6 

so (which will be described later) to the ends of the odd 
number data blocks D 1( D 3 , and D 5 . respectively, and 
connects them, thereby forming information data for the 
first recording layer. In this instance, the capacity of 
each data block including the jump instruction is equal 

as to the block data capacity B as mentioned above. The 
data dividing circuit 10 adds jump instructions JA 2 . and 
JA 4 (which will be described Hater) to the ends of the 
even number data blocks D 2 . D 4 , and D 6 , (except the 
last data block D 6 ) as shown in Fig. 3(C), respectively. 

<o and connects them, thereby obtaining information data 
for the second recording layer. In this case, the capacity 
of each data block including the jump instruction is 
equal to the block data capacity 6. 

Fig. 4 is a diagram showing the jump destination 

45 addr esses indicated toy the jump instructions J At to JA5. 

As shown in Fig. 4, the jump destination address by 
the jump instruction JAt which is added to the end of the 
data block is the address AD20 showing the record- 
ing start position for the second recording layer of the 

so DVD- TOM. That is. in the reproducing operation, the 
jump instruction J A- is an instruction to jump the pickup 
from the first recording layer of the DVO-fiOM to the 
address AD20 of the second recording tayer. The 
address AD20 shows the headposition of thedata block 

55 D ? on the DVD-ROM. The jump destination address toy 
the jump instruction JA 2 which is added to the end of the 
data block D ? is an address ADl 1 obtained toy adding 
the block data capacity B to the address ADiO showing 
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the recording start position for the first recording layer of 
the DVD-ROM. That is, in the reproducing operation by 
the reproducing apparatus, the jump instruction JA- is 
an instruction to jump the pickup from the second 
recording layer of the DVD-ROM to the address ADn of 
the first recording layer. The address AD11 shows the 
head position of the data block D 3 on the DVD-ROM. 
The jump destination address by the jump instruction 
JA 3 which is added to the end of the data block D 3 is an 
address AD21 obtained by adding the block data capac- 
ity B to the address AD20. That is, in the reproducing 
operation by the reproducing apparatus, the jump 
instruction JA 3 is an instruction to jump the pickup from 
the first recording layer of the DVD-ROM to the address 
AD21 of the second recording layer. The address AD21 
shows the head position of the data block D« on the 
DVD-ROM. The jump destination address by the jump 
instruction JA 4 which is added to the end of the -cats 
block D 4 is an address AD12 obtained by adding the 
block data capacity B to the address ADn . That is, in 
the reproducing operation by the reproducing appara- 
tus, the jump instruction JA 4 is an instruction to jump the 
pickup from the second recording layer of the DVD- 
ROM to the address AD12 of the first recording layer. 
The address AD12 shows the head position of the data 
block D 5 on the DVD-ROM. The jump destination 
address by the jump instruction JA 5 which is added to 
the end of the data block D 5 is an address AD22 
obtained by adding the block data capacity B to the 
address AD21. That is, in the reproducing operation by 
the reproducing apparatus, the jump instruction JAc is 
an instruction to jump the pickup Irom the first recording 
layer of the DVD-ROM to the address AD22 of the sec- 
ond recording layer. The address AD22 shows the head 
position of the data block D 6 on the DVD-ROM. 

The information data for the first recording layer and 
the information data lor the second recording layer hav- 
ing the formats as mentioned above are written into the 
data memory 1 1 tor recording the first layer and the data 
memory 12 tor recording the second layer, respectively. 

When a recording start instruction is supplied from 
a control circuit 17, the data dividing circuit 10 sequen- 
tially reads out the information data for the first record- 
ing layer as shown in Fig. 3B from the data memory 1 1 
tor recording the first layer and supplies to a recording 
data encoder 13. 

The recording data encoder 13 (6/l6)-modulation 
encodes the information data supplied from the data 
dividing circuit 10, thereby generating an (8/i6)-modu- 
lation signal. Subsequently, the recording data encoder 
13 converts the (8/1 6) -modulation signal into a binary 
serial signal and supplies it as a recording signal to e 
recording head 14. A slider mechanism 15 moves the 
recording head 14 to the position on the DVD-ROM 
according to a recording position signal which is sup- 
plied from the control circuit 17. The recording head 14 
irradiates a recording beam of a light amount according 
to the recording signal supplied from the recording data 



encoder 13 onto the recording mother disc 20 which is 
rotated by a spindle motor 16. thereby recording the 
recording signal. 

After completion of the whole recording of the 
£ recording signal based on the information data for the 
first recording layer to the first recording mother disc 20, 
the recording mother disc 20 is exchanged to the sec- 
ond recording mother disc 21 to which the recording sig- 
nal based on the information data for the second 
w recording layer should be recorded. After that, the data 
dividing circuit 10 sequentially reads out the information 
data tor the second recording layer as shown in Fig. 3C 
from the data memory 12 tor recording the second layer 
and supplies it to the recording data encoder 13. The 

75 recording data encoder 13 generates the recording sig- 
nal as mentioned above based on the supplied informa- 
tion data and supplies it to the recording head 14. The 
recording head 14 irradiates the recording beam of the 
light amount according to the supplied recording signal 

so onto the recording mother disc 21, thereby recording 
the recording signal based on the information data for 
the second recording layer. 

By executing an electroformii .g process or the like 
to each of the first recording mother disc 20 and second 

25 recording mother disc 21 on which the recording signals 
were recorded as mentioned above, a stamper for the 
first recording layer and a stamper for the second 
recording layer are manufactured, respectively. A half 
mirror film is sputtered onto the disc for the first record- 

3D ing layer formed by the stamper for the lirst recording 
layer. A high reflecting film is sputtered onto the disc for 
the second recording layer formed by the stamper for 
the second recording layer. Both discs are adhered, 
thereby completing a DVD-ROM having the recording 

35 surfaces of two layers. 

A more detailed manufacturing method of the DVD- 
ROM having the recording surfaces of two layers has 
been disclosed, tor example, in Japanese Patent Kokai 
No. 8-96406 (JP-A-8-96406). 

40 Fig. 5 is a diagram showing a recording format of 
information data on the DVD-ROM having the recording 
surfaces of two layers manufactured by the method as 
mentioned above from the first recording mother disc 20 
and second recording mother disc 21 when the informa- 

45 tion data for the first and second recording layers shown 
in Figs. 3B and 3C are recorded onto the first recording 
mother disc 20 and second recording mother disc 21. 

As shown in Fig. 6, the information data for the first 
recording layer shown in Fig. 3B is sequentially 

so recorded from the position of the address AD10 in the 
first recording layer of the DVD-ROM. Similarly, the 
information data for the second recording layer shown in 
Fig. 3C is sequentially recorded from the position of the 
address AD20 in the second recording layer of the DVD- 

se ROM. 

When the DVD-f^OM having the above recording 
format is loaded to a DVD player and the reproducing 
operation is started, the pickup of the DVD player first 
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starts to read trie information Irom the position ot the 
address ADiO. That is, the DVD player reproduces the 
data block D-, and generates its reproduction signal. 

When the reproduction of the data block D 1 is fin- 
ished, the pickup oi the DVD player reads the jump 
instruction JA V In this instance, as shown in Fig. 4, the 
jump instruction JAt is an instruction to jump the pickup 
to the position of the address AD20. The pickup of the 
DVD player, therefore, jumps to the position of the 
address AD20 in the second recording layer of the DVD- 
ROM in response to the jump instruction and restarts 
the ordinary reading operation from this position. That 
is, in this instance, the DVD player reproduces the data 
block D- and generates its reproduction signal. 

When the reproduction of the date block D 2 is fin- 
ished, the pickup of the DVD player reads the jump 
instruction JA ? . In this instance, as shown in Fig. 4, the 
jump instruction JA 2 is an instruction to jump the pickup 
to the position of the address ADiv The pickup of the 
DVD player, therefore, jumps to the position of the 
address AD 11 in the first recording layer of the DVD- 
^ROM in response to the jump instruction and restarts 
the ordinary reading operation Jrpm this position. That 
is. in this instance, the DVD player reproduces the data 
block D £ and generates its reproduction signal. 

It is assumed that the second layer recording start 
address AD20 is an address which is located on the 
disc outer periphery rather than the first layer recording 
start address AD10 and on the disc inner periphery 
rather than the address ADl i . 

When the reproduction of the data block D 3 is fin- 
ished, the pickup of the DVD player reads the jump 
instruction JA S . In this instance, as shown in Fig. 4, the 
jump instruction JA 3 is an instruction to jump the pickup 
to the position of the address AD21. The pickup of the 
DVD player, therefore, jumps to the position of the 
address AD21 in the second recording layer of the DVD- 
ROM in response to the jump instruction and restarts 
the ordinary reading operation from this position. That 
is. in this instance, the DVD player reproduces the data 
block D* and generates its reproduction signal. 

When the reproduction of the date block D 4 is fin- 
ished, the pickup of the DVD player reads the jump 
instruction JA*. In this instance, as shown in Fig. 4, the 
jump instruction JA 4 is an instruction to jump the pickup 
to the position of the address ADl 2. The pickup of the 
DVD player, therefore, jumps to the position of the 
address ADl 2 in the first recording layer of the DVD- 
ROM in response to the jump instruction and restarts 
the ordinary reading operation fiom this position. That 
is. in this instance, the DVD player reproduces the data 
block D 6 and generates its reproduction signal. 

When the reproduction of the data block D 5 is fin- 
ished, the pickup of the DVD player reads the jump 
instruction JA$. In this instance, as shown in Fig. 4. the 
jump instruction JA 6 is an instruction to jump the pickup 
to the position of the address AD22. The pickup of the 
DVD player, therefore, jumps to the position ot the 



address AD22 in the second recording layerof the DVD- 
ROM in response to the jump instruction and restarts 
the ordinary leading operation from this position. That 
is. in this instance, the DVD player reproduces the data 

5 block D 6 and generates its reproduction signal. 

The embodiment is adopted to what is called a par- 
allel track system such that the recording track on each 
of the recording surfaces of two layers of the DVD-ROM 
is directed from the disc's inner rim to the outer rim as 

to shown by hatched arrows in Fig. 6. 

In the invention, however, as shown by hatched 
arrows in Fig. 7, the invention can be also applied to an 
opposite track system such that the recording tracks on 
the recording surfaces of two layers are formed toward 

7* the different directions. 

Fig. 8 is a diagram showing an example of a data 
separating flow made in consideration of the above 
point. 

The data separating flow is executed by a CPU to 
20 control the data dividing circuit 10 in a manner similar to 
that shown in Fig. 2. 

-In Fig. 8, the CPU first stores the initial jump desti- 
nation address AD21 into the register LI built in the 
CPU (step S51) The CPU reads the information data 
25 supplied so as to be recorded onto the recording mother 
disc every data block as much as a predetermined 
capacity and stores it into the register Y^step S52). The 
CPU subsequently discriminates whether the €OF 
indicative of the end position of the information data 
so exists in the fetched data block or not <step S53). When 
it is determined in step S53 that no€OF exists, the CPU 
discriminates whether the data block fetched into the 
register Y is the odd number designated block or not 
(step S54). 

35 In step S54. when it is decided that the data block is 
the odd number designated block, the CPU stores a flag 
"1" indicative of the odd block into the flag register F 
(step S55). The CPU subsequently forms the jump 
instruction JA to the address position (address position 

40 on the first recording layer) stored in the register 4-1 
<step S56). The CPU reads out the data block fetched 
into the register Y and stores the data obtained by add- 
ing the jump instruction JA to the end of the data block 
into the data memory 11 for recording the first layer 

At (step S57). The CPU overwrites and stores the new 
address obtained by adding the block data capacrtyBof 
one data block including the jump instruction JA to the 
address stored in the register LI into the register LI 
-(step SS8). After the end of step S58. the CPU is 

so returned to the execution of step S52. 

When it is determined in step S53 that the data 
block fetched in the register Y is not the odd block, the 
CPU stores a flag "O" indicative of the even number des- 
ignated block into the flag register F (step S59). The 

55 CPU reads out the address stored in the register Li and 
generates the jump instruction JA to the address posi- 
tion (address position on the second recording layer) 
represented by a complement value of the address 
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•<step S60). For example, when the address stored in the 
register Li is "00FF" (HEX), since the complement 
value of the address is TF01" (HEX), the jump instruc- 
tion JA to jump the pickup to the address position shown 
by the complement value is generated. The CPU reads 
out the data block letched in the register Y and stores 
the data obtained toy adding the jump instruction JA to 
the end ot the data block into the data memory 12 tor 
recording the second layer (step S61). After the end ol 
step S61, the CPU is returned to the execution of step 
S52. 

In step S53, when it is determined that the EOF 
showing the end position of the information data exists 
in the data block stored in the register Y, the CPU dis- 
criminates whether the storage contents of the flag reg- 
ister F indicates the flag "i" or not (step S62). In step 
S62, when it is decided that the storage contents of the 
flag register F indicate the flag "V. the CPU stores the 
EOF showing the end position of the information data 
into the data memory 11 for recording the first layer 
-(step S63). In step S62, when it is determined that the 
storage contents of the flag register F do not indicate 
the flag "l", the CPU stores the EOF showing the end 
position of the information data into the data memory 12 
for recording the second layer (step S64). When either 
step S63 or S64 is finished, the CPU exits the data sep- 
arating flow and is returned to the execution of the main 
routine (which is not explained) . 

By the execution of the data separating flow, the 
information data for the first recording layer and the 
information data for the second recording layer are 
stored in the formats shown in Figs. 3B and 3C into the 
data memory 1 1 for recording the first layer and the data 
memory 12 for recording the second layer, respectively. 
In case of recording the information data, however, by 
the opposite track system as mentioned above, the 
jump destination address by each of the jump instruc- 
tions JA-, to JA^ is as shown in Fig. 9. 

The operation when the information data tor the first 
recording layer and the information data tor the second 
recording layer are recorded onto the first and second 
recording mother discs by the opposite track system will 
now be described. When executing the recording, first, 
the data dividing circuit 10 sequentially reads out the 
information data for the first recording layer as shown in 
Fig. 3B from the head block from the date memory 1 1 
for recording the first layer and supplies it to the record- 
ing data encoder 13. In accordance with the operation 
as shown in Fig. 10. the recording head 14 sequentially 
records the recording signal corresponding to each of 
the information data D v JA.,, D 3 , JA 3 , D 5 , and JA 5 tor 
the first recording layer from the position of thepredeter- 
mined address AD 10 in the first recording layer of the 
DVD-ROM in the direction of disc's outer rim. 

When the recording to the first recording layer is fin- 
ished, the recording mother disc 20 is exchanged to the 
second recording mother disc 21. After that, the data 
dividing circuit 10 sequentially reads out the information 



data tor the second recording layer as shown in Fie. 3B 
from the last block from the data memory 12 for record- 
ing the second layer and supplies it to the recording 
data encoder 13. In accordance with this operation, as 

5 shown in Fig. 10, the recording head 14 sequentially 
records the recording signal corresponding to each of 
the information data D 6 , EOF, D 4 , JA 4 , D 2 , and JA 2 tor 
the second recording layer from the position o1 the 
address AD20 in the second recording layer of the DVD- 
70 ROM in the direction of disc's inner rim. 

When the DVD-ROM having the recording format 
as shown in Fig. 10 is loaded into the DVD player and 
the reproducing operation is started, the pickup of the 
DVD player first starts to read the information from the 

is position of the address AD10 in the first recording layer. 
That is, the DVD player reproduces the data block D-, 
and generates its reproduction signal. When the repro- 
duction of the data block D n isf inished, the pickup of the 
DVD player reads the jump instruction JA V In this 

pc instance, as shown in Fig. 9, the jump instruction JA-, is 
an instruction to jump the pickup to the position ol the 
address AD21. In response to the jump instruction,, 
therefore, the pickup of the DVD player jumps to the 
position of the address AD21 in the second recording 

25 layer of the DVD-ROM and starts the reading operation 
toward the disc's inner rim direction from that point. That 
is. in this case, the DVD player reproduces the data 
block D 2 and generates its reproduction signal. When 
the reproduction of the data block D 2 is finished, the 

so pickup of the DVD player reads the jump instruction JA ? . 
In this instance, as shown in Fig. 9, the jump instruction 
J A 2 is an instruction to jump the pickup to the position of 
the address AD11. In response to the jump instruction, 
therefore, the pickup of the DVD player jumps to the 

55 position of the address AD1 1 in the first recording layer 
of the DVD-ROM and starts the reading operation 
toward the disc outer rim direction from here. In this 
instance, that is, the DVD player reproduces the data 
block D 3 and generates its reproduction signal. 

40 After that, while the pickup of the DVD player simi- 
larly jumps between the first recording layer and the 
second recording layer in response to the jump instruc- 
tion JA read out from the DVD-ROM, the pickup sequen- 
tially reads and reproduces the information data D 4 to 

45 D 6 by repeating the reversal (disc inner rim direc- 
tion/outer rim direction) of the reading direction. 

In the recording format shown in Fig. 10, the odd 
blocks in the information data are recorded into the first 
recording layer and the even blocks are recorded into 

so the second recording layer. The invention, however, is 
not limited to the above recording format. 

For instance, as shown in Fig. 11, it is also possible 
to record only the data block D 2 and jump instruction 
JA 2 into the second recording layer and to sequentially 

55 record the other data blocks into the first recording layer. 
In this instance, although the jump instruction JA, show- 
ing the jump destination to the head position of the data 
block D 2 *s added to the end ot the data block , there 
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is no need to add the jump instruction to the end ol each 
of the other data blocks D 3 to D 5 . That is, in Fig. n . the 
jumping operation between the first and second record- 
ing layers is executed in only the head portions (data 
blocks D v D 2 ) of the information data blocks. As shown 
in Fig. 12. it only the head data block in the informa- 
tion oats is recorded into the second recording layer and 
the other data blocks are continuously recorded into the 
first recording layer, it is sufficient to use only one jump 
instruction (jump instruction JA-,). According to the 
recording format shown in Fig. 11, the reading start 
position of the information data is set to the address 
AD2l of the second recording layer and the jump desti- 
nation address by the jump instruction JA 1 is set to the 
address AD 10 of the first recording layer. 

In the embodiment, although the method of record- 
ing to the recording disc having only two recording lay- 
ers has been described, the invention can be also 
applied to a multilayer disc having three or more record- 
ing layers. 

In the recording method according to the invention 
as mentioned above, when a series of information data 
such as movie software is recorded to the multilayer 
disc having a plurality of recording surfaces, the infor- 
mation data is divided into a plurality of data blocks of 
every predetermined data capacity and those data 
blocks are distributed and recorded into the respective 
recording layers. Further, a jump instruction showing 
the next reading destination is additionally recorded to 
at least one of the data blocks. The jump instruction 
indicates the jump destination to the other recording 
layer. 

When the recording information is, therefore, read 
out from the DVD-ROM on which the information has 
been recorded on the basis of the recording method, the 
jump instruction as mentioned above appears in the 
read signal (RF signal) which is generated from the 
pickup- 
It the read signal is. therefore, directly used and an 
illegal copy is tried to a DVD-R having the recording sur- 
face of only one layer or a DVD-RAM, the jump instruc- 
tion is intermittently mixed into the information data. In 
this instance, since the other recording layers do not 
exist in the single-layer disc such as a DVD -RAM (DVD- 
R), if the jump instruction as mentioned above is repro- 
duced at the time of the information reproduction, the 
normal reproduction is not performed. 

That is, according to the invention, the illegal copy 
from the multilayer disc (DVD-ROM) to the single-layer 
disc (DVD-RAM, DVD-R) directly using the read signal 
(F.F signal) which is generated from the pickup can be 
prevented. 

In the embodiment, although the next data block is 
recorded just after each jump instruction, it is also pos- 
sible to insert a noise image signal which generates an 
inharmonious feeling into a boundary between a jump 
instruction and a data block and to record a resultant 
signal. In this case, on the reproducing apparatus side, 



after completion of the execution of the jumping opera- 
tion, the read signal generated from the pickup is 
masked tor only a predetermined period (period of time 
during which the noise image signal exists) and. there- 

f. after, a reproducing process is executed. If an illegal 
copy, therefore, is tried to the OVD-FtAM (or DVO-R) by 
directly using the read signal generated from the pickup, 
the noise image signal is also copied and a more effec- 
tive copy prevention can be performed. 

70 In the embodiment, by setting a boundary of each 
data block at a position in the halfway of a GOP unit in 
the MPEG, the more effective copy prevention can be 
realized. 

it Claims 

1. A recording method of recording a series of infor- 
mation data onto 6 recording medium having e plu- 
rality of recording layers, comprising the steps of: 

20 

dividing said information data into data blocks 
each having a predetermined data capacity; 
distributing and recording said data blocks into 
the different recording layers of said recording 
2B medium; and 

recording a jump instruction to designate a next 
reading destination into at least one of said 
data blocks. 

ao 2. A method according to claim 1 . wherein the record- 
ing layers of said recording medium are a first 
recording layer and a second recording layer, a 
group of odd number designated data blocks 
among said data blocks is recorded into said first 

35 recording layer, and a group of even number desig- 
nated data blocks among said data blocks is 
recorded into said second recording layer. 

3. A method according to claim 1 , wherein ^each of 
40 said jump instructions is a jump instruction to 

another recording layer different from the recording 
layer which is at present being read. 

4. A method according to claim 2, wherein each of 
45 said jump instructions is a jump instruction to 

another recording layer different from the recording 
layer which is at present being read. 

5. A recording apparatus for recording a series of 
bo information data onto a recording medium having a 

first recording layer and a second recording tayer, 
comprising: 

a data dividing circuit for dividing said informa- 
£5 tion data into data blocks <each having a prede- 

termined data capacity, obtaining a first data 
block group consisting of data blocks setected 
ffom said data blocks as infom~,ation data for 
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recording in the first layer, and obtaining a sec- 
ond data block group consisting of other data 
blocks among said data blocks as information 
data for recording in the second layer; and 
recording means for recording said information 
data for recording in the first layer into said first 
recording layer and recording said information 
data for recording in the second layer into said 
second recording layer. 

An apparatus according to claim 5, wherein said 
data dividing circuit adds a jump instruction to des- 
ignate a next reading destination to at least one of 
said data blocks. 

An apparatus according to claim 5, wherein said 
first data group consists of odd-numbered date 
blocks among said data blocks, and said second 
data group consists of even- numbered data blocks 
among said data blocks. 

A recording medium having a first recording layer 
and a second recording layer, wherein 

a plurality of data blocks indicative of a series of 25 
information data are distributed and recorded 
in said first recording layer and said second 
recording layer, and a jump instruction to desig- 
nate a next reading destination has been 
recorded in at least one of said data blocks. so 
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